Background: Research on susceptibility to alcohol use disorder within the attention deficit/hyperactivity disorder (ADHD) population has begun to expand examination of putative moderators and mediators in order to develop effective treatments. Specific dysregulated emotions have been separately associated with ADHD and with alcohol use difficulties. The current study is the first to conjointly study these variables by testing anger-irritability as a mediator of ADHD risk for adolescent alcohol use. Methods: Frequency of binge drinking, drunkenness, and alcohol problems were examined for 142 children with ADHD followed into adolescence and compared to 100 demographically similar youth without ADHD. Parent-rated anger-irritability was tested as a mediator. Behavioral and cognitive coping skills, which are key clinical treatment targets, were studied as moderators of these associations. Results: Childhood ADHD was positively associated with anger-irritability and the drinking outcomes in adolescence. Angerirritability mediated the association between ADHD and alcohol use problems, but not binge drinking or drunkenness. Behavioral and cognitive, but not avoidant, coping played a moderating role, but only of the association between childhood ADHD and anger-irritability. Conclusions: Active coping strategies by adolescents with ADHD may reduce the vulnerability to alcohol problems through a reduction of negative emotions. Future research on additional mediators and treatments that target these skills is encouraged.
Introduction
A sizeable body of research, conducted over the past 20 plus years, has increasingly shown that a diagnosis of attention deficit hyperactivity disorder (ADHD) in childhood significantly increases the risk for later substance use and substance use disorders (for review see Lee, Humphreys, Flory, Liu, & Glass, 2011) . However, research specifically on the association between childhood ADHD and adolescent alcohol use has found mixed results (Barkley, Fischer, Edelbrock, & Smallish, 1990; Biederman et al., 1997; Molina et al., 2013; Sibley et al., 2014) . Lee et al.'s (2011) meta-analytic review found that children with ADHD were significantly more likely than controls to develop an alcohol use disorder, but they were not different in rates of alcohol use. To better understand this elusive connection, studies are needed that examine the possible moderators and mediators of the relation between childhood ADHD and adolescent alcohol use . The current study examined two individual difference variables that have been investigated for their role in ADHD-related impairment and separately for their associations with adolescent alcohol use: anger-irritability and coping skills. These variables have substantial clinical relevance but they have yet to be studied for their joint contribution to alcohol use by adolescents with ADHD histories.
Results of a recent comprehensive review on irritability (Vidal-Ribas, Brotman, Valdivieso, Leibenluft, & Stringaris, 2016) indicated that irritability is a relatively stable dimension and associated with later psychological and functional impairment. A rapidly growing area of interest in ADHD research is the tendency for individuals with the disorder to have chronic difficulty with angry, irritable behavior, and mood (Barkley & Fischer, 2010; Karalunas et al., 2014; Martel, 2009; Sobanski et al., 2010) . For example, Karalunas et al. (2014) identified a potentially neurobiologically distinct and stable subtype of ADHD characterized by extreme levels of negative emotionality. This tendency of some children with ADHD to be often irritable and easily angered is partially reflected in the common ADHD comorbidity of oppositional defiant disorder (ODD; Biederman, Newcorn, & Sprich, 1991) . Importantly, the symptoms of ODD include an anger-irritability subset (loses temper, touchy or easily annoyed, angry or resentful) that are thought to represent an identifiable phenotype (Drabick & Gadow, 2012; Stringaris & Goodman, 2009 ) and psychometric work has established their independence from the remaining ODD symptoms (Burke, Hipwell, & Loeber, 2010; Ezpeleta, Granero, de la Osa, Penelo, & Dom enech, 2012) . These ODD items (Fern andez de la Cruz et al., 2015; Stringaris & Goodman, 2009) or expanded, similar assessments (such as 'emotional impulsiveness', Barkley & Fischer, 2010) , although correlated with ADHD and the remaining ODD symptoms, have shown unique prognostic utility for individuals with ADHD. For example, 'emotional impulsiveness,' which included quick to anger, easily frustrated, and temper loss among other items, predicted seven major life domains and overall impairment in early adulthood (Barkley & Fischer, 2010) .
Difficulties in anger-irritability may help to explain why some children with ADHD are prone to alcohol use in adolescence. Among community samples of older adolescents, variables tapping various definitions of negative emotionality have been repeatedly associated with alcohol use and alcohol use problems (Cooper, Agocha, & Sheldon, 2000; Kaiser, Milich, Lynam, & Charnigo, 2012; Wray, Simons, Dvorak, & Gaher, 2012) . Anger has been repeatedly associated with adolescent alcohol use (Eftekhari, Turner, & Larimer, 2004; Wills, Walker, Mendoza, & Ainette, 2006) leading Pardini, Lochman, and Wells (2004) to suggest that among the components of negative emotionality, anger may be most 'strongly related to the use of alcohol and illicit drugs'. It has been suggested that high rates of expressed anger may reflect a general pattern of poor inhibitory control over negative emotion (Eftekhari et al., 2004) and, central to the current examination of anger-irritability, negative emotions that are impulsively expressed have been associated with alcohol problems in adolescence and young adulthood (for review see : Stautz & Cooper, 2013) . To our knowledge, no studies have specifically examined the degree to which anger-irritability is associated with alcohol use among individuals with ADHD.
Relatedly, the utilization of ineffective or maladaptive coping strategies for the management of negative emotions has been associated with adolescent alcohol use (Wills et al., 2006) . Coping can be understood as the cognitive and behavioral strategies used to manage the emotional sequela of internal and external stressors (Lazarus, 1993) . Previous studies conducted in college samples have shown that coping skills influence the association between anger and alcohol use (Pardini et al., 2004; Park, Armeli, & Tennen, 2004) . For example, adaptive coping strategies such as problem solving and behavioral coping have been shown to dampen the association between avoidant and/or angry coping and alcohol use for nonclinical samples of adolescents and young adults (Hussong & Chassin, 2004; Wills, Sandy, Yaeger, Cleary, & Shinar, 2001) .
Compared to peers without ADHD, children (Babb, Levine, & Arseneault, 2010; Ghanizadeh & Haghighi, 2010) , adolescents (Hampel, Manhal, Roos, & Desman, 2008; Molina, Marshal, Pelham, & Wirth, 2005) , and adults (Ramirez et al., 1997; Young, 2005) with ADHD have been shown to more often utilize maladaptive coping strategies such as avoidance, rumination, and aggression (Hampel et al., 2008) . In addition, individuals with ADHD have been shown to utilize fewer adaptive coping strategies (Babb et al., 2010; Ghanizadeh & Haghighi, 2010; Molina et al., 2005) such as problem solving and perspective taking. Taken together, the overuse of maladaptive strategies and the underuse of adaptive coping strategies suggest that the cognitive and behavioral techniques employed by this population to manage negative emotional states may often be ineffective. This, we hypothesize, exacerbates risk for adolescent alcohol use.
We previously reported significant associations between a childhood diagnosis of ADHD, frequency of binge drinking and drunkenness, and an adolescent-appropriate dimensional measure of alcohol problems (Marshal, Molina, & Pelham, 2003; . This study tested anger-irritability as a mediator of these associations. We also tested the hypothesis that adaptive coping skills would serve as a moderator by lowering the strength of associations among ADHD, anger-irritability, and the alcohol variables. (The reverse was expected for maladaptive coping.) To our knowledge, this was the first study to test these associations. Findings may have important clinical implications for the management of alcohol use disorder risk for individuals with ADHD.
Methods

Participants
Participants were 142 adolescents with childhood ADHD and 100 demographically similar adolescents without ADHD. Individuals with ADHD were first diagnosed in childhood and subsequently recruited to participate in this follow-up study. Those without ADHD were newly recruited as adolescents. Mean age for the total sample was 15.2 years (SD = 1.4, range = 13-18 years). Most participants were Caucasian (87%), 10% were African American, and 3% had other racial or ethnic backgrounds. Most were male (94%), and most lived in two-parent households (71%). All mothers and 96% of fathers had graduated from high school or received their highschool equivalency degree; 43% of mothers and 46% of fathers had graduated from college. Median family income was $48,000. By study design, there were no statistically significant group differences in adolescent age, gender, ethnicity, parent education, and proportion of single-parent households.
Adolescents with childhood ADHD. Participants with ADHD were recruited as adolescents from the ADD Program records at Western Psychiatric Institute and Clinic, University of Pittsburgh Medical Center, for services they received as children between 1987 and 1995. These children had received a DSM-III-R or DSM-IV diagnosis of ADHD. In childhood, parents and teachers completed a packet of intake measures that included the Disruptive Behavior Disorders scale (DBD; Pelham, Gnagy, Greenslade, & Milich, 1992) , the IOWA/ Abbreviated Conners (Goyette, Conners, & Ulrich, 1978; Loney & Milich, 1982) , and the Swanson, Nolan, and Pelham scale (Atkins, Pelham, & Licht, 1985) , which are norm-referenced, standardized paper-and-pencil measures of DSM-III-R and DSM-IV ADHD symptoms and additional behaviors. In addition, a semistructured diagnostic interview was conducted with parents of the children by clinicians to confirm presence of DSM-III-R or DSM-IV ADHD symptoms, assess comorbid problems, and rule out alternative diagnoses. Children were excluded from this follow-up study if their IQ was less than 80; if they had a seizure disorder or other neurological problems; or if they had a history of pervasive developmental, psychotic, sexual, or organic mental disorders.
Adolescents who participated in the current study were between 5 and 17 years old at their childhood assessment, although most (88.7% of 142) were between 5 and 12 years old. An average of 5.26 years elapsed between the childhood and adolescent follow-up assessments (SD = 2.22 years). Of the contacted eligible adolescents, 56.5% participated in the follow-up study between 1994 and 2000. Despite the modest rate of participation, comparisons between nonparticipants and 111 of the participants with complete childhood data indicated no statistically significant differences in ADHD/ ODD/CD symptoms or IQ/achievement scores (all Cohen's ds < .20).
Adolescents without childhood ADHD. Participants without ADHD were recruited as adolescents from the Greater Pittsburgh area using newspaper advertisements (54%), flyers in schools attended by probands (9%), advertisements in the university hospital voice mail system or newsletter that reaches a large network of hospital staff (26%), or other (e.g. word of mouth, 11%). A phone screening questionnaire was used with parents to ascertain demographic characteristics and to rule out history of diagnosis and treatment for ADHD or symptoms of ADHD consistent with a DSM-III-R diagnosis. Participants were also ruled out for ADHD diagnosis after direct interview based on parent and teacher DBD reports and by the Diagnostic Interview Schedule for Children (DISC 2.3; Shaffer et al., 1996) completed by the adolescents' mothers. (Other psychopathologies were allowed to avoid recruiting a 'supernormal' comparison group.) Controls were selected to ensure similarity between groups on age, gender, race, parent education, and oneversus two-parent households. The same exclusionary criteria used with the ADHD group were also applied to the non-ADHD group and participants received a brief standardized intellectual assessment (Wechsler, 1991) as part of the direct interview. Elsewhere we report nonsignificant group differences in anxiety and mood disorder yet more ODD/CD in the ADHD than non-ADHD group (Bagwell, Molina, Kashdan, Pelham, & Hoza, 2006) .
Procedure
For this study, adolescents and their parents participated in a one-time office-based interview. Following collection of informed consent, participants were interviewed separately. Paper-and-pencil questions and interview questions were read aloud to adolescents, who followed along on their own copy of most measures. Adolescents were read the items due to initial concerns about reading and attention difficulties. Participants circled their answers on their own paper-and-pencil copy which was handed back to the research assistant in an envelope to minimize participant reactivity. Confidentiality was supported with a Certificate of Confidentiality from the Department of Health and Human Services with certain exceptions (e.g. suicidality, child abuse), and the protocol was approved by the University of Pittsburgh institutional review board. Additional details regarding recruitment and procedures are in Molina and Pelham (2003) .
Measures
All measures described were collected at the adolescent interview (follow-up for the probands; one-time interview for the controls).
Alcohol use was measured as part of a larger questionnaire about lifetime and current substance use (SUQ; . Participants reported their past 6-month frequency of drunkenness ('. . .how often have you gotten drunk or very, very high on alcohol?') and binge drinking ('. . .how often did you drink five or more drinks when you were drinking?'). Response options ranged from 1 (never) to 9 (more than twice a week).
Adolescent report of alcohol use disorder symptoms was assessed using a highly structured interview version of the Structured Clinical Interview for DSM-III-R (Spitzer, Williams, & Gibbon, 1987 ) that we modeled after work by Martin, Kaczynski, Maisto, Bukstein, and Moss (1995) and Martin, Pollock, Lynch, and Bukstein (2000) to include DSM-IV substance use disorder criteria and symptoms appropriate for adolescents. Each symptom score ranged from 0 (never experienced the problem) to 2 (experienced the problem to a clinically significant degree). A summed symptom (problem) score was used as a developmentally sensitive index of emerging alcohol problems in adolescence.
Anger-irritability was assessed using the DBD. Similar to previous studies (Drabick & Gadow, 2012; Fern andez de la Cruz et al., 2015) , we used the following ODD items: loses temper, touchy or easily annoyed, and angry or resentful (a = .87). Mothers (father report if mother was missing) rated adolescents on the preceding items using a scale from 0 (not at all) to 3 (very much). Item responses were averaged to create our measure of anger-irritability (range = 0.0-2.25; M = .92, SD = .67).
Behavioral, cognitive, and avoidant coping skills (Wills, 1986) were assessed using parent report of 13 items such as 'My child gets information that is necessary to deal with the problem' (behavioral coping scale, six items, a = .78), 'My child reminds himself/herself that it could be worse' (cognitive coping scale, four items, a = .76), and 'Waits and hopes things will get better' (avoidant coping scale, three items, a = .66). Items were rated on a scale from 1 (never) to 5 (usually) and described 'what your son or daughter does when he/she has a problem.' Although most research on adolescent coping uses self-report, we used parent report because of the wellestablished tendency for children and adolescents with ADHD to underestimate symptoms and impairment (Hoza, Pelham, Dobbs, Owens, & Pillow, 2002; Sibley et al., 2012) .
Data analysis
Mediation analyses. We used the causal steps guidelines described by Baron and Kenny (1986) and expanded by others (MacKinnon & Dwyer, 1993) to examine anger-irritability as a mediator of the association between childhood ADHD and adolescent drinking. Three conditions are required for mediation. First, prior to controlling for the variance accounted for by the mediator (anger-irritability), the independent (ADHD) and dependent variables (frequency of binge drinking, frequency of drunkenness, alcohol problems) should be related (c). Second, there should be relations between the mediator and dependent variables (b) and between the independent variable and mediator (a). These pathways are shown in Figure 1 . We used multiple regression analyses to test these associations and employed the PROCESS macro for SPSS (Hayes, 2013) to specifically test the mediational pathway for each drinking variable. Mediated effects were calculated by multiplying the unstandardized beta coefficients (ab; see Figure 1 ) and tested for significance by estimating biascorrected 95% confidence intervals through the use of bootstrapping procedures. All predictors were mean-centered. Adolescent age was included as a covariate in all models based on prior findings that age, but not IQ, parent education, or proportion of single-parent families, covaried with adolescent substance use (Molina et al., 2005) .
Moderated mediation was tested in two steps. First, within the regression models described above, we tested the hypothesis that coping (behavioral, cognitive, and avoidant) moderated the a and b paths (associations) of the mediation model (d and e in Figure 1 ). Second, when coping significantly interacted with a predictor (ADHD or anger-irritability), we examined the direction and significance of the associations (simple slopes) at high and low levels of coping, calculated at 1 SD above (high) and below (low) the sample mean.
Results
Descriptive statistics
A comprehensive list of demographic characteristics of this sample has been previously published . About half (46.0% non-ADHD, 52.1% ADHD, ns) of the adolescents had used alcohol previously . However, the ADHD group drank more heavily (more frequently drunk and more frequent binge drinking) than the non-ADHD group (Marshal et al., 2003; and had higher alcohol problem scores compared to the non-ADHD group .
Anger-irritability was higher in the ADHD versus non-ADHD group and the effect size was large which supported path a. Of the adolescents in the ADHD group, 42% received average ratings above 2.0, corresponding to ratings of 'pretty much' (2) or 'very much' (3), compared to 4% for the non-ADHD group. As previously reported (Molina et al., 2005) , behavioral and cognitive, but not avoidant, coping were significantly lower in the ADHD versus non-ADHD group. There were significant intercorrelations among most, but not all, coping measures (behavioral with cognitive, r = .66, p < .01; cognitive with avoidant, r = .34, p < .01; behavioral with avoidant, r = .06, p = .35).
ADHD and anger-irritability
As can be seen in Table 1 , paths b and c were estimated by regressing the adolescent alcohol use outcomes on ADHD group in Step 1 and angerirritability in Step 2. In Step 1, the main effect of childhood ADHD was positively associated with the adolescent drinking outcomes. In Step 2, anger-irritability was positively associated with frequency of drunkenness and alcohol problems but not frequency of binge drinking.
As can be seen in Table 2a (for analyses of behavioral coping) and 2b (for analyses of cognitive coping), the standardized beta for the relation between ADHD and anger-irritability (path a) was significant, t(235) = 10.87, p < .001, indicating that adolescents in the ADHD group exhibited higher levels of anger-irritability compared to the non-ADHD group. Older age was associated with less anger-irritability, t(235) = À3.76, p < .001.
Results of the bootstrapping procedures revealed a statistically significant mediational pathway from childhood ADHD to anger-irritability to alcohol problems (B = .92, CI: 0.32-1.74), but not to frequency of drunkenness (B = .25, CI: À0.05 to 0.60).
As published previously (Molina et al., 2005) , 72% of the ADHD group met DSM-III-R criteria for ADHD as adolescents. Thirty per cent (vs. 8% of the non-ADHD group, v 2 = 16.17, p < .01) met DSM-III-R criteria for ODD as adolescents. Thus, in order to assess the contribution of persisting ADHD symptoms, as well as the remaining ODD symptoms, on our statistically significant findings for alcohol problems (paths b and c), we regressed alcohol problems on age and ADHD group in Step 1, anger-irritability in Step 2, defiant and vindictive symptoms (the remaining ODD symptoms) in Step 3, and adolescent ADHD symptoms in Step 4.
Step 3 results revealed that the significant effects observed in Step 2 for anger-irritability were no longer statistically significant (B = .17, p = .19) with the inclusion of the remaining ODD symptoms (B = .05, p = .70). Adolescent ADHD symptoms were not significantly associated with adolescent alcohol problems (B = .09, p = .32). Results did not change after removing ADHD group from the equation or entering adolescent ADHD symptoms before the defiant and vindictive ODD variable. Anger-irritability, defiance and vindictiveness, and adolescent ADHD symptoms were significantly intercorrelated (anger-irritability with defiance/vindictiveness, r = .85, p < .01; angerirritability with adolescent ADHD symptoms, r = .52, p < .01; defiance/vindictiveness with adolescent ADHD symptoms, r = .64, p < .01.).
Moderated mediation
As shown in Table 2a (path d;
Step 2), behavioral coping, t = À5.05, p < .001 and the ADHD group 9 behavioral coping interaction (path d;
Step 3), t = À3.60, p < .001 were significantly negatively associated with anger-irritability. Figure 2A shows that the association between ADHD group and anger-irritability was relatively stronger for lower, versus for higher, levels of behavioral coping. Thus, ADHD more strongly predicted anger-irritability when behavioral coping was used less often. Cognitive coping was also negatively associated with anger-irritability, t = À5. 70, p < .001, and the ADHD group 9 cognitive coping interaction approached significance, t = À1.91, p = .06 (see Table 2b ; Step 3). Due to the modest sample size and associated power for detecting interactions, we explored this interaction and found a trend similar to that for behavioral coping (see Figure 2B) . A statistically significant interaction between avoidant coping and ADHD group was not observed, t = .66, p = .51.
Path e analyses examined the effects of coping (behavioral, cognitive, and avoidant) and their interactions with anger-irritability on adolescent alcohol problems and frequency of drunkenness. There were no statistically significant direct (Bs = .01-.11, p = .11-.95) or interacting (Bs = .01-.11, p = .19 -.92) effects of coping on the measured adolescent drinking outcomes.
Discussion
To our knowledge, this is the first study to examine a facet of emotional dysregulation as a contributing factor to alcohol abuse risk in ADHD. This is important because, unlike the association between childhood ADHD and other substances of abuse, such as cigarettes and marijuana, the relation between ADHD and adolescent alcohol use has been Table 2 Regression of anger-irritability on attention deficit hyperactivity disorder (ADHD) group and behavioral (a) and cognitive coping (b)
Anger-irritability (a)
Step 1 Age À.18*** ADHD group (path a)
.56*** Total R
.35
Step 2 Age À.17*** ADHD group (path a)
.46*** Behavioral coping (path d) À.28*** Total R
.42
Step 3 Age À.18*** ADHD group (path a)
.47*** Behavioral coping (path d) À.07 Group 9 Coping interaction À.27*** Total R
.45 (b)
.35
Step 2 Age À.15** ADHD group (path a)
.46*** Cognitive coping (path d) À.28*** Total R
.42
Step 3 mixed in the literature (Lee et al., 2011) . The results of this study help to clarify this relation by demonstrating that anger-irritability may be an important determinant of adolescent alcohol-related problems for adolescents with ADHD histories. Of particular clinical interest was the finding that the association between childhood ADHD and adolescent angerirritability was attenuated when adolescents more frequently used active coping strategies. However, anger-irritability was also highly correlated with the remaining ODD symptoms of defiance and vindictiveness which suggests that outward behavioral expressions of misbehavior are part of this clinical picture. Together, these results have important implications for understanding the nature of the relation between ADHD and adolescent alcohol use and they prompt several directions for future research.
While it is important to note that our understanding of the relation between ADHD and the regulation of emotions is still unclear and in need of further study (Banaschewski et al., 2012) , our finding of more anger-irritability in connection with ADHD is in line with previous studies (Karalunas et al., 2014; Skirrow & Asherson, 2013) . For example, Skirrow et al. (2014) found that ADHD was associated with more daily reports of irritability, frustration, and anger. This association held after covarying reported negative events, suggesting that emotional lability is a function of both situational and individual components. As such, individuals with ADHD may experience angry feelings more often than those without ADHD even when environmental triggers are held equal. The intensity and frequency of angry emotions may contribute to their increased risk of alcohol problems as well as negative outcomes in educational, occupational, and social functioning domains (Barkley & Fischer, 2010; Barkley & Murphy, 2010) .
Vulnerability to anger-irritability may increase risk for alcohol-related problems because it disrupts healthy decision-making. Individuals with ADHD exhibit a wide range of decision-making deficits (Mowinckel, Pedersen, Eilertsen, & Biele, 2015) . Similarly, individuals at risk for alcohol abuse (Cservenka & Nagel, 2012) as well as alcohol abusers (Bechara et al., 2001 ) exhibit difficulties in decisionmaking. Cyders and Smith (2008) proposed that decision-making can be disrupted as a function of elevated negative, as well as positive, affect. As such, what Cyders and Smith (2008) have termed positive and negative urgencies, result in decisions that are poorly conceived and impulsively enacted during periods of heightened mood. Recent work from our group (Pedersen et al., 2016) has shown that both negative and positive urgency mediate the association between ADHD and adult alcohol problems in a longitudinal study of individuals diagnosed with ADHD in childhood. Laboratory-based research examining the relation between emotion and decision-making has shown that elicited discrete emotions (short lived/intensely experienced phenomena) influence decision-making and disrupt preexisting cognitive processes (for review see, Angie, Connelly, Waples, & Kligyte, 2011) . Elicited anger, in particular, may lower appraisal of risk (Angie et al., 2011) . Thus, ADHD and anger may together interfere with well-reasoned decision-making when teens are faced with risky behavior choices such as heavy drinking.
We specifically found mediation by anger-irritability for alcohol use-related problems such as getting into arguments and getting into trouble after drinking. Alcohol may have unusually disinhibiting effects among individuals with ADHD (Weafer, Milich, & Fillmore, 2011) and when consumed by persons with volatile emotions, the disinhibiting effect of alcohol may be even more likely to produce alcoholrelated problems. This may explain why our findings were strongest for alcohol-related problems compared to consumption (frequency of binge drinking or drunkenness). Individuals who drink to excess and experience problems from drinking have, indeed, been shown to have high scores on a measure of negative urgency (the tendency to act rashly when in a negative mood; Coskunpinar, Dir, & Cyders, 2013) . It also explains why the additional ODD symptom items, namely defiance of authority, have strong overlap with anger-irritability in their association with alcohol problems. Future research would benefit from studies designed to test the role of anger-irritability and defiance/vindictiveness as catalysts, independently and jointly, for risky behaviors in general in the development of alcohol problems.
The association between anger-irritability and alcohol problems was no longer significant once the additional ODD symptoms of defiance and vindictiveness were included in the analyses. Past studies have successfully demonstrated unique effects of ODD dimensions on internalizing and externalizing behaviors (Fern andez de la Cruz et al., 2015) , but the association between the ODD dimensions is also consistently strong (Stringaris & Goodman, 2009) . Similarly with the adolescent ADHD symptoms, previous studies using these data have reported associations between ADHD persistence and adolescent drinking behaviors . We did not find such associations and ADHD persistence and symptoms of ODD were highly intercorrelated. Such findings are understandable clinically and speak to the close relations among these variables. Longitudinal studies with multiple time points will be well positioned to further explore these relationships. Additionally, ecological momentary assessment (EMA) may be particularly wellsuited for use in future studies of the relationship between anger-irritability and drinking behaviors among individuals diagnosed with ADHD. EMA assesses naturally occurring real-time relationships, has been widely used to study substance use behaviors (Shiffman,2009) , and has been used to measure emotional processes among children with ADHD (Rosen & Factor, 2015; Whalen et al., 2009) .
The association between childhood ADHD and anger-irritability was stronger for adolescents who less often used adaptive coping strategies. Interestingly, coping did not moderate the relationship between anger-irritability and adolescent alcohol use. These results suggest that when implemented, higher order cognitive processes, such as adaptive coping, may lessen the risk for experiencing high levels of impulsive angry emotions but that the utility of such cognitive processes may falter in the presence of elevated negative emotional states. Taken together, these results may have significant clinical implications. Evidence-based treatments such as cognitive-behavior treatment (Knouse & Safren, 2010) and dialectical behavioral therapy (Hesslinger et al., 2002) adapted for individuals diagnosed with ADHD have been shown to reduce emotion-based impairments in adults. Such treatments, resulting in decreased anger and increased utilization of effective coping strategies, for both positive and negative emotions, may have downstream effects on reducing alcohol use.
These findings must be viewed within the context of important study considerations. Anger-irritability and alcohol use were assessed concurrently; prospective multiwave assessments are needed to strengthen the test of our hypotheses. The generalizability of these findings to a larger population of children with ADHD may be limited as this sample is a follow-up of clinic-referred children. Participation bias was small, but the relatively low follow-up rate must be noted. Lastly, we believe our choice to use parent-reported anger-irritability and coping is a strength of this study given the limitations of selfreport in this population (Hoza et al., 2002; Sibley et al., 2012) and that previous peer-reviewed studies have employed similar strategies (Stringaris, Psych, Cohen, Pine, & Leibenluft, 2009) .
Despite these study features, the current study provides new information about an alcohol use disorder risk factor among adolescents with ADHD histories. Specifically, this study is the first to demonstrate that anger-irritability mediates the association between childhood ADHD and alcohol use problems in adolescence. Importantly, our findings suggest that adaptive coping strategies are associated with less anger-irritability among children with ADHD. Additional studies are needed, including integration of these findings with the other risk pathways that have previously been articulated (e.g. . The current study results suggest that future interventions aimed at reducing negative outcomes among individuals diagnosed with ADHD may benefit from the inclusion of active coping strategies to increase the management of negative and angry emotions. Any impact on the full complement of ODD symptoms will also be important to consider.
